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DETAILED ACTION 

1) Claims 1-11, 13-15, 17-36, 38-47, and 49-54 are presented for examination in light of the 
amendment filed 6/13/05. This is a second non-final rejection. 

Claim Rejections - 35 USC § 112 

2) The claim rejections under 112 from the previous office action are withdrawn in light of 
the amendment filed 6/13/05. 

Claim Rejections - 35 USC § 102 

3) The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4) Claims 20-24, 26-34, 36, 38, 42-47 and 50 are rejected under 35 U.S.C. 102(e) as being 
unpatentable by Sandhu (U.S. PGPUB 2002/0195056). 

Referring to claim 20, Sandhu discloses an apparatus comprising a deposition chamber, 
wherein the deposition chamber is divided into two or more deposition regions that are integrally 
connected to one another, at least one of said regions being adapted to support deposition of a 
monolayer upon a surface of a substrate (Paragraph 0035), and a wafer support disposed in the 
deposition chamber and having a horizontal wafer supporting surface, wherein the wafer support 
is moveable between the two or more interconnected deposition regions (Paragraph 0043-0046 
and Figure 5). 
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Referring to claim 21, Sandhu discloses that at least one of the regions is sealed to 
minimize the intermixing of deposition gases within two or more deposition regions (Paragraph 
0035). 

Referring to claims 22-24, Sandhu teaches that said chamber further comprises an orifice 
for each of said deposition regions, each orifice adapted to provide process and purge gas to a 
respective deposition region (Paragraph 0030). 

Referring to claim 26, Sandhu teaches that the deposition regions may be positioned side 
by side (Figure 5). 

Referring to claim 27, Sandhu teaches that one deposition region is adapted to support 
deposition of a second monolayer (Paragraph 0045). 

Referring to claim 28, Sandhu teaches that at least one deposition region is adapted to 
support deposition via chemisorption (Paragraph 0008). 

Referring to claim 29, Sandhu teaches an apparatus comprising a deposition chamber 
wherein the deposition chamber is divided into one or more deposition regions that are integrally 
interconnected to one another (Paragraph 0035), at least one of said deposition regions being 
adapted to support deposition of a first monolayer upon a surface of a substrate and at least one 
of said deposition regions being optionally sealable from the other deposition regions (Paragraph 
0035); and a wafer support disposed in the deposition chamber and configured to support the 
substrate horizontally, wherein the wafer support is moveable between two or more 
interconnected deposition regions (Paragraph 0043-0046 and Figure 5). 

Referring to claim 30, see rejection of claim 27 above. 

Referring to claim 31, see rejection of claim 21 above. 
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Referring to claims 32, see rejection of claim 22 above. 
Referring to claims 33-34, see rejection of claims 23-24 above. 
Referring to claim 36, see rejection of claim 26 above. 
Referring to claim 38, see rejection of claim 28 above. 

Referring to claim 42, Sandhu teaches an apparatus comprising a deposition chamber 
body having a sealable port configured for horizontal entry and egress of a substrate (Paragraph 
0043-0046 and Figure 5), at least two or more deposition regions defined in the chamber body, at 
least a first deposition region of said deposition regions is adapted to support vertical deposition 
of a first monolayer upon a surface of a substrate (Paragraph 0035), and a wafer support disposed 
in the deposition chamber, wherein the wafer support is moveable between two or more 
interconnected deposition regions (Paragraph 0043-0046 and Figure 5). 

Referring to claim 43, Sandhu teaches that at least one of said deposition regions is 
sealable from the other deposition regions (Paragraph 0035). 

Referring to claim 44, Sandhu teaches, that a second deposition region is adapted to 
support deposition of a second monolayer (Paragraph 0045). 

Referring to claim 45, Sandhu teaches that the regions are sealed to minimize intermixing 
of deposition gases between the regions (Paragraph 0035). 

Referring to claims 46-47, see rejection of claims 22-23 above. 

Referring to claim 50, Sadhu teaches that the deposition regions are positioned side by 
side (Figure 5) 

Claim Rejections -35 USC §103 
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5) The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6) Claims 1, 5-9, and 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tran (U.S. Pat 6,455,098), further in view of Gornicki (U.S. Pat 6,200,441). 

Referring to claim 1, Tran discloses an apparatus comprising a deposition chamber, 
wherein the deposition chamber is divided into two or more deposition regions that are integrally 
connected to one another (col. 2 lines 12-35), and a wafer support disposed in the deposition 
chamber, whereby the wafer support is vertically moveable between the two or more 
interconnected deposition regions (col. 3 lines 16-28). However, Tran does not explicitly teach 
that the apparatus comprises a vacuum deposition chamber. 

Gornicki teaches a sequential vacuum deposition apparatus comprising multiple 
integrally connected chambers whereby a wafer support moves substrates between the chambers 
for vacuum deposition processing (col. 2 lines 8-17 and Figure 1). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to utilize a vacuum deposition chamber in the apparatus taught above since vacuum 
deposition chambers are commonly used to deposit a succession of thin film layers on a substrate 
(Gornicki, col. 1 lines 39-46). 
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Referring to claims 5-6, Tran discloses that the deposition regions are integrally 
connected with an aperture and that the aperture is sealed to minimize the intermixing of 
deposition gases between the regions (col. 2 lines 12-35). 

Referring to claims 7-8, Tran teaches a gas supply panel coupled to the deposition 
chamber wherein the gas supply panel includes gas supply lines (col. 7 lines 32-63 and Figure 3). 

Referring to claim 9, Tran teaches a gas exhaust pump coupled to the chamber (col. 6 
lines 9-17) 

Referring to claim 13, Tran teaches that the first and second deposition regions are 
vertically stacked (col. 3 lines 35-45 and Figure 1). 

Referring to claims 14-15, Tran discloses first and second orifices for providing process 
gas to first and second deposition regions and that the first orifice may be disposed vertically 
above the second orifice (col. 7 lines 32-63 and Figure 3). 

7) Claims 10-11, 17-19, 25, 35, 39, 40-41, and 49 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Sandhu, further in view of Tran. 

Referring to claim 10, Sandhu discloses a method of depositing a material layer on a 
substrate comprising positioning a wafer on a wafer support in a deposition chamber comprising 
a first and second deposition region, wherein the first and second deposition regions are 
integrally connected to one another, and wherein the wafer support is moveable between the first 
and second deposition regions (Paragraph 0035), introducing a first deposition gas into the first 
deposition region and a second deposition gas into the second deposition region (Paragraphs 
0043-0045), moving the wafer support with the substrate thereon into the first deposition region 
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wherein a first monolayer of the deposition gas is chemisorbed onto the surface of the substrate, 
transporting the substrate thereon into the second deposition region wherein a first monolayer of 
the second deposition gas is chemisorbed on the first monolayer of the first deposition gas, and 
repeating until a desired thickness is achieved (Paragraph 0043-0046). However, Sandhu does 
not explicitly teach changing the elevation of the wafer support to transport the substrate into the 
second deposition region. 

Tran teaches a method of depositing material on a substrate comprising a multiple 
integrally connected deposition regions (col. 7 lines 13-31), whereby a wafer support is capable 
of being elevated to move a substrate between the deposition regions (col. 3 lines 16-28). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to utilize a wafer support capable of elevating a substrate in the invention taught by 
Sandhu since allowing a wafer support to move in an upward and downward motion creates a 
small amount of post exposure convection within the second processing environment and helps 
to quickly replenish processing chemicals at the reaction surface of the wafer and thereby helps 
to improve the throughput of the chemical processing step (Tran, col. 3 lines 39-44). 

Referring to claim 1 1, the claim varies from claim 10 in that it claims a software routine 
executed on a computer storage medium rather than a method. The rejected method of claim 10 
could inherently be executed via a software routine on a computer storage medium. Therefore, 
referring to claim 1 1, see rejection of claim 10 above. 

Referring to claim 17, Sandhu discloses a method of depositing a material layer on a 
substrate comprising positioning a substrate on a substrate support in a deposition chamber 
comprising a first deposition region and a second deposition region, wherein the first and second 
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deposition regions are integrally connected to one another (Paragraph 0035), depositing a first 
monolayer on the substrate disposed in the first deposition region, moving wafer to the second 
deposition region, and depositing a layer on the wafer in the second deposition region (Paragraph 
0043-0046). However, Sandhu does not explicitly teach elevating the wafer support to transport 
the substrate into the second deposition region. 

Tran teaches a method of depositing material on a substrate comprising a multiple 
integrally connected deposition regions (col. 7 lines 13-31), whereby a wafer support is capable 
of being elevated to move a substrate between the deposition regions (col. 3 lines 16-28). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to utilize a wafer support capable of elevating a substrate in the invention taught by 
Sandhu since allowing a wafer support to move in an upward and downward motion creates a 
small amount of post exposure convection within the second processing environment and helps 
to quickly replenish processing chemicals at the reaction surface of the wafer and thereby helps 
to improve the throughput of the chemical processing step (Tran, col. 3 lines 39-44). 

Referring to claim 18, Sandhu teaches depositing a second monolayer on the substrate in 
the second deposition region (Paragraph 0045). 

Referring to claim 19, Sandhu discloses that first and second gases are introduced into the 
first and second deposition regions to form monolayers (Paragraphs 0043-0046). 

Referring to claim 25, Sandhu teaches the above. However, Sandhu does not explicitly 
teach that one of said deposition regions may be vertically stacked above another of said 
deposition regions. 
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Tran teaches a method of depositing material on a substrate comprising a multiple 
integrally connected deposition regions (col. 7 lines 13-31), whereby the regions are stacked 
vertically and substrate moves between them (col. 3 lines 16-28). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to stack deposition regions in the invention taught by Sandhu since allowing a wafer 
support to move in an upward and downward motion creates a small amount of post exposure 
convection within the second processing environment and helps to quickly replenish processing 
chemicals at the reaction surface of the wafer and thereby helps to improve the throughput of the 
chemical processing step (Tran, col. 3 lines 39-44). 

Referring to claim 35, see rejection of claim 25 above. 

Referring to claim 39, Sandhu teaches flowing a purge gas into at least one of the 
integrally connected deposition regions between the introduction of the first and second 
deposition gases (Paragraph 0028). 

Referring to claim 49, see rejection of claim 25 above. 

Referring to claim 40, Sandhu teaches the above. However, Sandhu does not explicitly 
teach moving the substrate support vertically. 

Tran teaches a method of depositing material on a substrate comprising a multiple 
integrally connected deposition regions (col. 7 lines 13-31), whereby a wafer support is capable 
of being elevated to move a substrate between the deposition regions (col. 3 lines 16-28). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to move the substrate support vertically in the invention taught by Sandhu since 
allowing a wafer support to move in an upward and downward motion creates a small amount of 
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post exposure convection within the second processing environment and helps to quickly 
replenish processing chemicals at the reaction surface of the wafer and thereby helps to improve 
the throughput of the chemical processing step (Tran, col. 3 lines 39-44). 

Referring to claim 41, Sandhu teaches moving the substrate support horizontally 
(Paragraph 0043). 

8) Claim 51 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sandhu, further 
in view of Tran, further in view of Gornicki. 

Referring to claim 51, Sandhu and Tran teach the above. However, they do not explicitly 
teach that the deposition chamber is a vacuum deposition chamber. 

Gornicki teaches a sequential vacuum deposition apparatus comprising multiple 
integrally connected chambers whereby a wafer support moves substrates between the chambers 
for vacuum deposition processing (col. 2 lines 8-17 and Figure 1). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to utilize a vacuum deposition chamber in the apparatus taught above since vacuum 
deposition chambers are commonly used to deposit a succession of thin film layers on a substrate 
(Gornicki, col. 1 lines 39-46). 

9) Claims 52-54 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sandhu, 
further in view of Gornicki. 

Referring to claims 52-54, see rejection of claim 51 above. 
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10) Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tran, further in 
view of Gornicki, further in view of Matsukawa et al (U.S. Pat 5,518,542). 

Referring to claim 2, Tran and Gornicki disclose the apparatus shown above. However, 
they do not explicitly teach a piston coupled to the wafer support for moving the wafer support 
between the two or more interconnected deposition regions. 

Matsukawa teaches a wafer support whereby a piston is used to raise and lower the wafer 
(col. 7 lines 39-46). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to utilize a piston in the apparatus taught above since using a piston in conjunction 
with a wafer support allows the wafer to be moved to multiple vertical positions (Matsukawa, 
col. 7 lines 39-54). In addition, it is noted that using a piston is a well known method for lifting a 
platform. 

1 1) Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tran, further in 
view of Gornicki, further in view of Okase et al (U.S. Pat 6,497,767). 

Referring to claim 3, Tran and Gornicki teach the above. However, they do not explicitly 
teach a heater wherein the heater is adapted to control the temperature of the wafer support. 

Okase teaches the use a built-in heater in a wafer support (col. 2 lines 29-31). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to utilize a heater in the invention taught above since this would allow a constant 
temperature to be maintained in the supporting body (Okase, col. 2 lines 29-31). 
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12) Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tran, further in 
view of Gornicki, further in view of Doering et al (U.S. Pat 6,387,185). 

Referring to claim 4, Tran and Gornicki disclose the apparatus shown above. However, 
they do not explicitly teach that the wafer support is an electrostatic chuck. 

Doering teaches a deposition apparatus whereby a wafer in a processing chamber may be 
secured via an electrostatic chuck (col. 9 lines 48-51). 

Therefore, it would have been obvious to one skilled in the art at the time the invention 
was made to utilize an electrostatic chuck in the apparatus taught above since clamping a 
substrate to an electrostatic chuck prevents backside deposition of the substrate (Doering, col. 7 
lines 21-24). 

Response to Arguments 

13) All arguments are rendered moot in view of the new rejection above. 

Conclusion 

14) The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Sinha (U.S. Pat 5,384,008) - teaches a wafer deposition apparatus. 

Wang (U.S. Pat 6,281,098) - teaches a multiple zone deposition apparatus. 

Washburn (U.S. Pat 6,139,695) - teaches a serial deposition apparatus. 

1 5) Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander J Kosowski whose telephone number is 571-272-3744. 
The examiner can normally be reached on Monday through Friday, alternating Fridays. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard can be reached on 571-272-3749. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. In addition, the 
examiner's RightFAX number is 571-273-3744. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-3900. 



Alexander J. Kosowski 
Patent Examiner 
Art Unit 2125 





